Abstract: Acute Renal Failure (ARF) has traditionally been defined as the abrupt and progressive loss of kidney functions resulting in the retention of urea and other nitrogenous waste products associated with interstitial inflammation, tubular injury and increasing Tumor Necrosis Factor (TNF). Mortality in patients with ARF remains high >50% in severely ill patients. Klotho gene is a new anti-aging gene. Genetic mutation of klotho gene causes multiple premature aging-like phenotypes and shortens lifespan. Klotho gene is highly expressed in the kidney and a soluble form of klotho functions as an endocrine substance that exerts multiple actions including the modulation of renal solute transport and the protection of the kidney. This study aimed to clarify the pre treatment and/or post treatment effect of vitamin E as an antioxidant on kidney functions, klotho gene expression and glutathione peroxidase-1 gene expression among rats with acute renal failure. Using glycerol as oxidative stress factor to cause acute renal failure and Real time PCR for assessment of gene expression of target gene in the control and treated groups. Our results demonstrated that the vitamin E (α tocopherol) as antioxidant factor decreased the kidney injuries as pre renal failure administer and improve kidney function as post renal failure administer. Those effects were through up regulating the Klotho as anti aging gene and the Glutathione Peroxidase (GPx-1) as antioxidant gene expression in the kidney tissue. We concluded that factors those up regulate the klotho gene expression can use as protective factors against kidney injuries and to improve kidney function in renal failure.
Introduction
Acute Renal Failure (ARF) has traditionally been defined as the abrupt loss of kidney functions resulting in the retention of urea and other nitrogenous waste products and in the dysregulation of extracellular volume and electrolytes. Mortality in patients with ARF remains high > 50% in severely ill patients. A correct diagnosis and earliest detection of a particular disorder may save both time and patient. The magnitude of elevation of Serum Creatinine (SCr) and Blood Urea Nitrogen (BUN) are sufficient to diagnose ARF Kaul and Ruhela (2012) . Glycerol-induced renal failure causing severe muscle injury (rhabdomyolysis) is accompanied by the release of myoglobin that becomes deposited in the kidney, causing renal failure after 24 h from injection. Moreover Acute Renal Failure (ARF) causing progressive loss of renal function associated with interstitial inflammation, tubular injury and increasing Tumor Necrosis Factor (TNF) (Kim et al., 2010; Sanz et al., 2010) . Antioxidants are widely used in animal models to prevent acute renal failure such as the protective effects of N-acetylcysteine, N-acetylcysteine plus deferoxamine, vitamin C and vitamin E. (Bernardi et al., 2012; Kongkham et al., 2013; Aldallal, 2013) . Vitamin E modulate Glutathione Peroxidase (GPx) activity in kidney, GPX play a critical role as antioxidant defense system by catalyzing detoxification of hydrogen peroxide (H 2 O 2 ) and organic hydroperoxides and the activity of glutathione peroxidase GPx increased in response to vitamin E treatment Srikanta et al. (2012) . Vitamin E (alphatochopherol) was a fat soluble vitamin which regulates oxidation processes in the body, it acts as a powerful antioxidant, vitamin E could recovered the damaging effect of oxidative stress induced by free radicals causing ARF in rat, it improves oxidative damage and reduces apoptosis in klotho mutant mice (Momeni et al., 2012; Nagai et al., 2003) . Klotho gene is a new anti-aging gene. Genetic mutation of klotho gene causes multiple premature aging-like phenotypes and shortens lifespan. Over expression of the klotho gene in mice suppresses aging and extends lifespan which may involve the mechanism of suppression of insulin signaling, suppress oxidant stress and act as a cofactor/co receptor regulating of Fibroblast Growth Factor 23 (FGF 23) signaling (Yuhong and Zhongjie, 2009 ).
Klotho gene is highly expressed in the kidney and a soluble form of klotho functions as an endocrine substance that exerts multiple actions including the modulation of renal solute transport and the protection of the kidney (Hu et al., 2012) . Klotho protein that confers resistance to several pathological conditions predisposing to cardiovascular-renal damage; it is essential in calcium-phosphate metabolism and the maintenance of vascular integrity and offers cardio-renal protection. Reduced levels of soluble klotho protein are detected in the early stages of cardiovascular-renal disease, thus, klotho protein might be considered as a useful biomarker that predicts atherosclerosis, renal disease and vascular calcification (Maltese and Karalliedde, 2012) . This study aimed to clarify the effect of glycerol induced ARF on gene expression of both klotho and Glutathione Peroxidase (GPx-1) genes. In addition study the effect of vitamin E on those expression and kidney function pre and post renal failure.
Subjects and Methods

Experimental Animals
Forty-two male albino rats were used in this study. They weighted (180-200 g) at the beginning of the experiment. Rats were obtained from Lab animal care centre, Faculty of Veterinary Medicine (Benha University). Animals were kept for one week before use to acclimatize to the laboratory conditions. The management was kept constant throughout the experimental period. Water and normal balanced ration was offered and re-newed every day. Cages were cleaned regularly twice a week. The rats were divided into 7 groups; each group consisted of six rats. Group I was kept as a control group (negative control). Group II given olive oil orally by gastric tube (5.26 mL kg −1 Body Wt.) as olive oil used as solvent of vitamin E. Group III given 50% glycerol (8 mL kg −1 , Body wt. intra-muscular divided equally between two hind limbs) Savic et al. (2002) . Group IV given 50% Glycerol as before, then vitamin E (500 mg kg −1 , Body wt.) orally by gastric tube for 18 days (post treatment) everyday. Group V given Vitamin E only as before for 18 days. Group VI given Vitamin E for 18 days everyday then 50% Glycerol (pretreatment). Group VII given Vitamin E for 18 days everyday then 50% Glycerol then again Vitamin E for 18 days started after 48 h everyday (pre and post-treatment).
Blood Samples and Biopsies
Blood samples were collected from venous plexus before sacrifice for biochemical analysis. The rats sacrificed 48 h after injection of hypertonic glycerol and for post treatment groups after 20 days from injection of glycerol without any restriction of diet or water Vlahovic et al. (2007) . Serum was separated from each blood sample by centrifugation at 3500 rpm., stored at -20°C for further estimation of urea and creatinine.
Kidneys were removed, immediately placed in Cryo tubes and stored in RNA Later solution (by 10 µL per 1 mg of tissue) (Qiagen-GmbH Hilden, Germany) at-80°C for further assessment of GPx-1 and klotho gene expression.
Assessment Klotho and Glutathione Peroxidase (GPx1) Genes Expressions
Total RNA Extraction Total RNA extraction was done by using total RNA Purification Kit from Jena Bioscience GmbH and according to the manufacturer instructions, about 30 mg tissue put in a micro centrifuge tube with 300 µL of lysis buffer containing 2ME (2 Mercapto Ethanol) was homogenized using rotor Tissue Rupror (Qiagen, GmbH) (Yousef et al., 2014) .
Spectrophotometric Quantification of RNA
The absorbance of Nanodrop spectrophotometer (USA) was measured A 260 and A 280 . Concentration of RNA sample was measured 44 ug mL −1 A 260 (Wilfinger et al., 1997) . The ratio of the reading at (A 260 /A 280 ) provides am estimate of the purity of RNA. Pure RNA has an A 260 /A 280 ratio of 1.9 to 1.3.
Two Steps RT-PCR 1st step: Template RNA (5 µL) and distilled water (15 µL) were added to Maxine RT pre mix tube. cDNA synthesis (Reverse transcription) reaction using G-storm Thermalcycler (Ingland) was performed at a temperature of 45°C for 60 min followed by RTase inactivation step at 95°C for 5 min. This reactant was diluted by adding 30 mL nuclease free water (Yousef et al., 2014) . 2nd step: RT-PCR was done using ABI 7900HT fast real time PCR (applied Biosystem USA), the prepared reaction components were done in 96 well PCR plate (micro Amp ® 90 well optical reaction plate with Barcode, code 128). The reaction was done using qPCR Green Master from (Jena Bioscience GmbH), using real time cycler conditions of 95°C and 5 min (Initial denaturation), followed by 35 cycles of 95°C, 30 s, 55°C, 1 min and 72°C, 30 s for denaturation, annealing and extension steps, respectively. The primer sequences were from (5'-3') for all genes, Klotho gene forward 5' -CGT GAA TGA GGC TCT GAA AGC-3' reverse 5'-GAG CGG TCA CTA AGC GAA TAC G-3', GPx1 forward 5' -ATG TCT GCT GCT CGG CTC TC -3' reverse 5' -GTT GCT AGG CTG CTT GGA CAG -3' and β-actin as endogenous control forward 5'-CCC ATT GAA CAC GGC ATT G -3' reverse-GTA CGA CCA GAG GCA TAC A -3'.
Data Analysis
According to the RQ manager program 1.2 ABI SDS software (ABI 7900 HT), the data are produced as sigmoid shaped amplification plots in which the number of cycle is plotted against fluorescence (when using linear scale). Because the samples of control group are used as calibrators, the expression levels are set to 1. But because the gene expression levels were plotted as log10 values (log 10 of 1 is 0), the expression level of the calibrator samples appear as 0 in the graph. Because the relative quantities of the Klotho or GPx1 genes are normalized against the relative quantities of the endogenous control β-actin gene fold expression changes are calculated using the equation 2 -∆∆CT.
Statistical Analyses
The collected data was tabulated and statistically analyzed. The results are presented as means ± Standard Error (SE) (ANOVA test).
All analysis was performed using the Statistics Package for Social Sciences (SPSS) and Microsoft office Excel is used for data processing and data analysis. Differences are considered as statistically significant for p values less than 0.05.
Results
Genes Expression by Real Time PCR
The obtained data from real time PCR found in Fig. 1 illustrated that the expression level of GPx-1 and Klotho mRNA. The comparison of gene expression among different groups was divided into two stages. Stage I: Negative control samples used as a calibrator, the expression levels are set to one. The expression levels were blotted as log 10 values (and log 10 of 1 is 0), the expression levels of the negative control samples appear as 0 in graph. Also the relative quantities of targeted mRNA are normalized against the relative quantities of β-actin (endogenous control). The expression level of endogenous control is 0, so there are no bars for β-actin and found that the expression levels was decreased to became (0.899 fold and 0.91 folds) in kidney samples of glycerol treated group (Fig. 1 ). Stage II: Used ARF group as a calibrator. The expression levels are set to one, so the expression levels of the glycerol treated (ARF) group (A) appear as 0 in graph (Fig. 2) . The results revealed the following.
Expression of GPx-1
The expression level of GPx-1 gene in kidney samples was significant highly increased in vitamin E administration pre plus post ARF by 5.78 folds. Also it significantly increased in vitamin E post ARF and vitamin E pre-ARF groups by 2.84 and 1.26 fold respectively p<0.05.
Expression of Klotho Gene
The expression of klotho mRNA was significantly increased in vitamin E administration post-ARF, pre plus post ARF and pre-ARF groups (4.71, 4.72 and 1.74 folds respectively) p<0.05. Table 1 showed that the means of Log 10 relative units of GPx-1 mRNA expressions levels in control and glycerol treated groups (5.17±0.08184 and 5.11±0.08184). GPx-1 mRNA expressions in kidney samples were significantly increased in vit E pre plus post treatment (5.88±0.08184). Also there were a significant difference between vit E post-treatment, vit E and pre-treatment with vit E (5.45±0.08184, 5.44±0.08184 and 5.22±0.08184 respectively).
Kidney Functions (Creatinine and Blood Urea Nitrogen)
Creatinine levels in control and and olive oil control and vitamin E group were 0.67±0.06, 0.83±0.13 and 0.73±0.12 respectively and the level of creatinine was significantly increased in glycerol induced renal failure group (4.97±0.75)) p<0.001. The groups treated by vit E significantly returned creatinine to control normal levels. Pre-treatment, post-treatment and pre-plus post treatment levels were 0.71±0.05, 0.74±0.074 and 0.72±0.001 respectively p<0.001.
The findings showed that the levels of Blood Urea Nitrogen (BUN) in control, control olive oil group and vitamin E were 24.43±2.18, 31.83±2.89 and 34.22±2.24 respectively and BUN was significantly increased in glycerol induced renal failure (242.03±41.93) p<0.001. Groups treated by vit E with glycerol causing a significant reduction in BUN levels in pre-treatment, post-treatment and pre-plus post treatment at levels 52.64±3.08, 40.03±1.76 and 46.37±2.79 respectively) p<0.05. The relation between GPx-1 gene expression and both creatinine and BUN showed non significant negative correlation (r = -0.25 and -0.20). Also non significant negative correlation between klotho gene expression and both creatinine (r = -0.32) and BUN (r = -0.26) p 0.05. A significant positive correlation was found between klotho gene expression and GPx-1 gene expression (r = 0.96) (p<0.001) Fig. 3 .
Discussion
This study demonstrates the severity of renal injury during acute renal failure caused by deep intra muscular injection of glycerol. It may be due to increased amounts of free radicals. Treatment with vitamin E as pretreatment, post-treatment and pre plus post-treatment may reduce renal injury during glycerol induced ARF. Up-regulated the Glutathione Peroxidase (GPx-1) and klotho gene expression in the kidney and provide the most effective renal protection.
Klotho gene was expressed in multiple tissues and organs, but by far its highest expression is in the kidney. The klotho mutant mouse suffered from multiple disorders, resembling human premature-aging syndromes Cardon and Bell (2001) .
The observed results revealed down regulation of GPx-1 gene expression in glycerol induced renal failure group. These results of the effect of glycerol on GPx-1 gene expression agree with Baliga et al. (1997) who found that, the oxidative stress increasing in ARF is one of the key underlying mechanisms in nephropathy pathogenesis. Impairment in the antioxidant defense mechanism, including increased lipid peroxidation and inactivation of antioxidant enzymes including catalase, superoxide dismutase and GPx.
Moreover GPx activity had been reported to be reduced in plasma of patients with end-stage renal disease Koenig et al. (1997) . Also Ghatak et al. (1999) found that a significant reduction in plasma scavenging enzyme activities as GPx in patients with oxidative stress. Similarly in the Adriamycin model of renal failure, renal cortex GPx activity was decreased to 69% of the control levels at 20 weeks after Adriamycin treatment Van den Branden et al. (2000) . These results also are in a harmony with the recorded data by Macdonald et al. (2003) explained the oxidative stress occurs when a balance is disrupted by excessive production of Reactive Oxygen Speacies (ROS), including superoxide, hydrogen peroxide and hydroxyl radicals and/or by inadequate antioxidant defenses, including suboptimal levels of catalase, Glutathione Peroxidase (GPx), vitamins C and E and reduced glutathion. Sener et al. (2004) found that in the erythrocytes of male Wistar albino rats at 4 weeks after 5/6 nephrectomy, GPx activity was found to be reduced, in addition Devinder et al. (2004) found that the glycerol treated group showed depletion in antioxidant system which indicated by the significant decrease in the levels of glutathione reductase and superoxide dismutase enzymes. Pandir and Kara (2013) clarified that Superoxide Dismutase (SOD), catalase (CAT) and Glutathione Peroxidase (GPx) activities were decreased and malondialdehyde MDA levels were increased in the cisplatin nephrotoxicity group. The obtained results were not in accordance with Noori and Mahboob (2010) who found that oxidative stress is another participating factor associated with cisplatin-induced renal damage. SOD, CAT and GPx activities are increased in cellular membranes due to cisplatininduced nephrotoxicity. Also Yousef et al. (2014) found that the glycerol induced renal failure in rats causing minimal increased in the GPx-1 gene expression but after 24 h from glycerol treatment.
The expression level of kotho mRNA decreased in kidney samples of glycerol treated group from control group. This findings agree with Ohyama et al. (1998) suggesting that the expression of klotho is modulated by acute inflammatory stress in vivo. Similarly Saito et al. (2003) and Mitobe et al. (2005) were proved that the oxidative stress can decrease klotho mRNA and protein in a cultured cell line and increased Tumor Necrosis Factor (TNF) and interferon-γ (IFN-γ) in acute kidney injury lead to klotho down-regulation. In addition Sugiura et al. (2005) reported that the renal klotho mRNA and protein expressions were significantly reduced in the rats with renal failure assessed by real-time PCR or western blotting. These results came in accordance with the recorded data of Hu et al. (2010) and Thurston et al. (2010) were found that klotho down-regulation occurs before changes in other markers of kidney damage. It takes place only 3 h post-ARF may be due to activation and induction of nitric oxide production.
The results illustrated that, vitamin E showed protective effect and decrease occurrence of renal failure through improving GPx-1 gene expression.
The obtained result data in Table 1 were agree with (Wagner et al., 1996; Bowry et al., 1992) they reported that vitamin E acts as a pro-oxidant by activation of enzymatic antioxidant (SOD and GPx), leading to increase lipid peroxidation and also its capacity of free radical scavenger is a dose dependent manner. Also Kheir-Eldin et al. (2001) found that Administration of N-acetylcysteine along with atocopherol (vitamin E) suppressed necrosis factor kappa (B) NFκB activation and with vitamin E and β-carotene it reduced lipid peroxidation and restored glutathion levels in endotoxic rats. The antioxidant action of α-Tochopherol (vit E) may be due to its ability to scavenge free radicals and to enhance the cellular antioxidant like reduced glutathione, GPx and super oxide dismutase and thereby it prevents lipid peroxidation (Morimoto et al., 2005) . Hajiani et al. (2008) reported that the antioxidant property of vitamin E is not only to scavenge reactive oxygen species ROS, but also to up-regulate antioxidant enzymes through regulation of the gene expression or activity of antioxidant enzymes. Also Srikanta et al. (2012) found that GPx-1 activity increased in response to vitamin E treatment.
The expression of klotho gene was increased with vitamine E administration both pre ARF and post ARF. The results agree with Nagai et al. (2003) who found that the klotho mutant mice exhibit increased apoptosis and increased oxidative damages to lipid and DNA. Furthermore, treatment of klotho mutant mice with an antioxidant α tocopherol attenuates oxidative damage and reduces apoptosis and also causing upregulation in klotho gene expression.
The results illustrated that vitamin E showed protective effect and decrease occurrence of renal failure through recovered renal function to its normal levels. The data revealed that treatment by vitamin E at a dose 500 mg kg −1 B.wt/daily for 18 days orally returned creatinine to control normal levels. Weber et al. (2003) found that the vit E acts to reduce free-radical and lipid peroxidation formation on cell membranes, consequences initiated by oxidant-antioxidant imbalance and to decrease cell damage. The high dosages of vitamin E found to be effectively protective of the renal functions from oxidative changes in rat models Naziroglu et al. (2004) . Moreover the previous findings also agree with Derakhshanfar et al. (2007) provides evidence that pre-treatment of vitamin E can prevent both the functional and histological renal changes in nephtotoxicity. Similar results found by Koh et al. (2001) and Imura et al. (2004) reported severely reduced production of klotho in urine and kidneys (messenger RNA and protein) by Western blot of patients with acute renal failure and klotho levels have been shown to correlate negatively with plasma creatinine levels. Also the previous results come in harmony with the results obtained by El-Far et al. (2005) found the presence of significant negative correlation between GPx activity and serum creatinine level. Also, a highly significant negative correlation was found between GPx and blood urea nitrogen. Moreover Shih and Yen (2007) were evaluated the correlation between anti-aging gene (klotho) and antioxidant status and many important antioxidant enzymes such as glutathione peroxidase.
It is important to spot on the role of Klotho gene expression on improve the renal function as Hu et al. (2012) demonstrated that up-regulation of endogenous Klotho protect the kidney from renal insults, preserve kidney function and suppress renal fibrosis, in chronic kidney disease. Klotho is a highly promising candidate on the horizon as an early biomarker and as a novel therapeutic agent for chronic kidney disease. In addition Manya et al. (2010) reported that aged mice (29 months) have low renal Klotho protein expression compared to young mice (4 weeks). Furthermore, aged rats (male, 27 months) have significantly higher serum creatinine than that of young rats (12-months). Notably, aged rats have significantly decreased renal Klotho protein levels along with increase in oxidative stress, overproduction of proinfiammatory cytokine and activation of endothelin signal transduction.
Cell senescence and oxidative stress are closely associated and implicated in acute and chronic kidney disease. Mice with spontaneous chronic glomerular disease carrying a mutation in Tensin2 have low renal Klotho, high level of lipid peroxidation, superoxide anion production, mitochondrial oxidative stress and severe cell senescence in the kidney. Genetic Klotho over expression ameliorates renal injury associated with a dramatic improvement in mitochondria damage, reduction in senescent cells, decreased oxidant stress and reduced apoptosis in the kidney (Haruna et al., 2007) . Hu et al. (2012) study illustrated that the potential utility of Klotho in clinical practice is at least two-fold. First, Klotho could serve as an early and sensitive biomarker of presence of kidney diseases. Second, Klotho supplementation may provide novel therapy for Acute Kidney Injuries (AKI) patients to retard or block its progression to CKD and for CKD by slowing progression as well as preventing and reversing complications. The immediate challenge is to how to more efficiently increase Klotho levels in patients with kidney disease by stimulating endogenous Klotho or giving recombinant Klotho.
View of all study results demonstrated that the vitamin E (α tocopherol) as antioxidant factor decreased the kidney injuries as pre renal failure administer and improve kidney function as post renal failure administer. Those effects were through up regulating the Klotho as anti aging gene and the Glutathione Peroxidase (GPx-1) as antioxidant gene expression in the kidney tissue.
Conclusion
We concluded that factors those up regulate the klotho gene expression can use as protective factors against kidney injuries and to improve kidney function in renal failure.
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